
THAT WHICH IS CLAIMED: 

1. A susceptor for minimizing or eliminating thermal 
gradients that Effect a substrate wafer during epitaxial 
growth, said susceptor comprising: 

a first susceptor portion including a surface for 
receiving a semiconductor substrate wafer thereon; and 
a second susceptor portion facing said substrate- 
receiving surface and Spaced from said substrate-receiving 
surface, said spacing beYng sufficiently large to permit the 
flow of gases therebetweeri for epitaxial growth on a substrate 
on said surface, while small enough for said second susceptor 
portion to heat the exposedXface of a substrate to 
substantially the same temperature as said first susceptor 
portion heats the face of a substrate that is in direct 
contact with said substrate-receiving surface. 

2. A barrel -type susceptor according to Claim 1. 

3. A pancake-type susceptor according to Claim 1. 

4. A susceptor according to Claim 1 wherein said first 
susceptor portion is fornaed of a material that is thermally 
responsive to electromagnetic radiation. 

\ 

5. A susceptor according to Claim 1 wherein said second 
susceptor portion is formed oY a material that is 'thermally 
responsive to electromagnetic r^di^^on. 

6. A susceptor according th> CTaim 1 wherein said first 
and second portions are formed of'^the same material. 

7. A susceptor according to Claim 1 wherein said first 
and second portions are formed of different materials. 



8. A susceptor according to Claim 1 wherein said first 
susceptor portion formed of graphite coated with silicon 
carbide . 



9 . A susceptor according to Claim 1 wherein said second 
susceptor portion is formed of\cjraphite coated with silicon 
carbide . 



10. A susceptor according to Claim 1 wherein said 
substrate receivin^surface further comprises a plurality of 
wafer pockets . 
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method for minimizing or eliminating thermal 



ilft gradients tn^t affect a substrate during epitaxial growth, the 
N method comprising: 

jp- heating a portion of a susceptor that faces, but avoids 

ffU , contact with, a semiconductor substrate and that is spaced 

'^y\J ( suf f ic i ent ly far fro\the substrate to permit the flow of 
i: ^ gases between the substrate and the susceptor portion to 
encourage epitaxial growtsh on the substrate facing the 



susceptor portion. 



12 . A method according 6p Claim 11 and further 
comprising concurrently heating\a second susceptor portion 
upon which the wafer rests so that the exposed face of the 
substrate is heated to substantially the same temperature as 
is the face of the substrate that is\in direct contact with 
the second susceptor portion. 



13. A method according to Claim 11 therein the heating 
step comprises irradiating a susceptor that\is thermally 
responsive to certain frequencies of the electromagnetic 
radiation with electromagnetic radiation withi^j the range of 
those certain frequencies. 
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14. A method according to Claim 12 and further 
compris3mg the step of directing source gases to flow between 
the heated susceptor portions. 



15. AViethod according to Claim 12 wherein the source 
gases are selected from the group consisting of silane, 
ethylene, propane and mixtures thereof. 

16. A meth\d according to- Claim 12 wherein the source 
gases comprise trifiet^l gallium and ammonia. 
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17. A method According to Claim 14 and further 
comprising the step of preparing the substrate surface for 
growth . 

18. A method according to Claim 17 wherein the substrate 
comprises silicon carbida, and the . surf ace preparation 
comprises an oxidation ste^p . followed by a chemical etching 
step to remove the oxidized portion . 

19. A method according\to Claim 17 wherein the substrate 
comprises silicon carbide, ana the surface preparation 
comprises dry etching the siliapn carbide surface.' 



20. A method according to CMaim 17 wherein the surface 
preparation comprises lapping and polishing the substrate 
surface. 
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A chemical vapoV deposition system comprising: 
a reactor vessel formed of a material substantially 
transparent to electromagnetic radiation.; 

a gas supply system in I^luid communication with said 
reactor vessel; 
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a source of electromagnetic radiation external to said 
reaction vessel; and\ 

a susceptor within said reaction vessel, and formed of a 
material that is thermally responsive to electromagnetic 
radiation, said susceptW comprising, 

a first suscepVor portion including a surface for 
receiving a semiconductor substrate wafer thereon; and 
a second suscept©r portion facing said substrate- 
v \ receiving surface and fepaced from said substrate- 

V receiving surface, said\spacing being sufficiently large 
u^Ohsl to permit the flow of gases therebetween for epitaxial 

growth on a substrate on said surface, while small enough 
for said second susceptor portion to heat the exposed 
face of a substrate to substantially the same temperature 
as said first susceptor pbrt\on heats the face of a 
substrate that is in direct contact .with said substrate- 
receiving surface. 



22. A chemical vapor deposition system according to 
21 aim 21 wherein said reaction\vessel is made of quartz. 

23. A chemical ^apor deposition system according to 
Claim 21 wherein said r^c^fpLon vessel is made of stainless 
steel . X 

\TS 24. A chemical vapor deposition system according to 
^wCSLaim 21 wherein said source of electromagnetic radiation . 
comprises an induction coi\^ surrounding said reaction vessel. 

25. A chemical vapor \ieposit ion system according to 
Claim 21 wherein said first and second portions are formed of 

\ 



\ 

26. A chemical vapor deposition system according to 
Claim 21 wherein sa^id first and second portions are formed of 
different materials.^ 

27. A chemical vapor deposition system according to 
Claim 21 wherein said first susceptor portion is formed of 
graphite coated with silicon carbide. 

\ ft 

28. A chemical vapo A deposition system according to 
Claim 21 wherein said second susceptor portion is formed of 
graphite coated with silicori carbide . 

jaa> 29. A chemical A*apor deposition system according to 

Ig Claim 21 wherein said substrate receiving surface on said 

^ first substrate portionVcomprises a plurality of wafer 
u 

jjl pockets, 
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30. A chemical vapoA deposition system according to 
^""Tlaim 21 wherein said susceptor comprises: 
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a cylinder formed of a plurality of adjacent straight 
sidewall sections that define the cylinder; and 
S$ a plurality of wafer pockets on the inner circumference 

of said cylinder. 



31. A chemical vapor deposition system according to 
Claim 21 wherein said first suscfeptor portion comprises a 
first cylinder formed of a pluraMty of adjacent straight 
sidewall sections that define the\cylinder ; and 
5 a plurality of wafer pockets ^n the outer surface of said 

sidewall sections; and 

said second susceptor portion Comprises a second cylinder 
surrounding said first cylinder and defining an annular space 
between said first and second cylinders, with the annular 
10 space between said first and second cylinders being 
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sufficiently large to permit the flow of gases therebetween 
for epitaxial growth on substrates in said wafer pockets, 
while small enough for said second cylinder to heat the 
exposed face of substrates to substantially the same 
15 temperature as said first cylinder heats the faces of 

substrates that are in \direct contact with said first 
cylinder . 

32. A chemical vapor deposition system according to 
Claim 21 wherein said first susceptor portion is a horizontal 
platform having a top surface for receiving semiconductor 



Nl~3ubstrate wafers thereon; afyd 



5^7 ^ 1 said second susceptor p&rtion is parallel to and spaced 



above said wafer-receiving surface of said first susceptor 
*sj portion, said spacing being sufficiently large to permit the 

j-JL \ 

" flow of gases therebetween for epitaxial growth on a substrate 

|J1 on said surface, while small enough for said second susceptor 

t. a \ 

l(£f portion to heat the exposed face o>£ a substrate to 
y : substantially the same temperature Vs said first susceptor 

<~ portion heats the face of -a substratV that is in direct 
contact with said substrate-receivmgXsurrace . 



u 




33. A susceptor for minimizing or eliminating thermal 
gradients across aNsubstrate wafer, said susceptor comprising: 

a cylinder formed of a plurality of. adjacent straight 
'\\sidewall sections that\efine the cylinder, said Cylinder 
being formed of a mat eriaJV that is thermally, responsive to 
selected frequencies of electromagnetic radiation; and 

a plurality of wafer pocK^ts on the inner circumference 
of said cylinder. 

34. A susceptor according to Slaim 33 wherein said 
sidewalls define an inverted truncatecl cone 
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35. A susceptor according to Claim 33 wherein said 

susceptor material in said cylinder is thermally responsive to 

radio frequencies . 
\ 

V 

36. \A susceptor according to Claim 33 wherein said 
cylinder is y formed of graphite coated with silicon carbide. 

37. A susceptor for minimizing or eliminating thermal 
gradients across a substrate wafer, said susceptor comprising: 

a first cylinder formed of a plurality of adjacent 
straight sidewalY sections that define the cylinder, said 

5 cylinder being formed of a material that is thermally 

responsive to selected frequencies of electromagnetic 

\Q radiation; 

^ a plurality of waf^r pockets on the outer surface of said 

jjj sidewall * sections ; and^ 
1 ©H a second cylinder surrounding said first cylinder and 

defining an annular spaced between said first and second 
cylinders, said second cylinder being made of a material that 



is thermally responsive to selected frequencies of 



|«& electromagnetic radiation, with the annular space between said 

15? first and second cylinders beaSng sufficiently large to permit 
Q \ 

P the flow' of gases therebetween >f or epitaxial growth on 

substrates in said wafer pocketsX while small enough for said 
second cylinder to heat the exposed face of substrates to 
substantially the same temperature Vs said first cylinder 
20 heats the faces of substrates that a\e in direct contact with 

said first cylinder. 

38. A susceptor according to ClainK37 wherein said first 
and second cylinders are formed of the same material and are 
responsive to the same frequencies of electromagnetic 
radiation. 
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39. A susceptor according to Claim 37 wherein said first 
and second cylinders are thermally responsive to radio 

Lon . 

40. A susceptor according to Claim 37 wherein said first 
cylinder is formed of grapmlte coated with silicon carbide. 

41. A susceptor accordingNto Claim 37 wherein said 
second cylinder is formed of graphite coated with silicon 
carbide 



42. A susceptor for minimizing or eliminating thermal 
gradients across a. substrate wafer, said susceptor comprising: 
jjj a first susceptor portion formed of a material that is 

thermally responsiv^to selected frequencies of 
5r electromagnetic radiation, and having a top surface for 



receiving semiconductor^ substrate wafers thereon; and 



a second susceptor portion parallel to and spaced apart 
from said waf er-receiving\surf ace of said first susceptor 
portion and formed of a material that is thermally responsive 
1Q^ to selected frequencies of electromagnetic radiation, said 
"4 spacing being sufficiently lafcge to permit the flow of gases 
jS; therebetween for epitaxial growth on a substrate on said 

surface, while small enough foAsaid second susceptor portion 
to- heat the exposed face of a substrate to substantially the 
15 same, temperature as said first susceptor portion tieats the 

face of a substrate that is in direct <r^ritact with said 
substrate-receiving surface. ^ \**\^ 

43. A susceptor according to ClaW 42 wherein said first 
and second susceptor portions are horizontally . oriented . 
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44. A susceptor according to Claim 42 wherein said first 
and second susceptor portions are formed of the same material 
and are responsive to \the same frequencies of electromagnetic 
radiation. \ 

\ 

45. A susceptor according to Claim 42 wherein said first 
and second susceptor portions are thermally responsive to 
radio frequency, electromagnetic radiation. 

46. A susceptor according to Claim 42 wherein said first 
susceptor portion is formed\of graphite coated with silicon 
carbide. \ " *\ 

47. A susceptor accordiikj to Claim 42 wherein said 

''•i second susceptor portion is formed of graphite coated with 
h* 

•,z s 
I Fs 



silicon carbide. 



.J: 48. A susceptor according tb Claim 42 wherein said top 

surface of said first susceptor pottion includes a plurality 



of wafer pockets. 
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